as the internal reference. Column chromatography was performed on silica gel (200-300 mesh; Qingdao Marine Chemical Factory) and Sephadex LH-20 (Pharmacia Biotech). Semipreparative HPLC was conducted on a Waters ODS column (250 × 4.6 mm) on a Hitachi HPLC system consisting of a pump L-7110 and a UV detector L-7400. Doxorubicin·HCl (98%) was purchased from Sigma-Aldrich Corporation. All other chemicals used in this study were of analytical grade.
Fermentation, extraction, and isolation
The actinomycete strain HCa1 was subcultured on inorganic salts-starch agar also conducted on Sephadex LH-20 column (2 × 45 cm) with MeOH (each 500mL) to yield 9 (20.8 mg) and 10 (11.5 mg) respectively. All these compounds were stored under 4 ℃ and not exposed to light.
Preparation of (S)-MTPA ester 1s and (R)-MTPA ester 1r.
A sample of 1 (1.30 mg, 0.0037 mmol), pyridine-d 5 (0.5 mL) and (S)-MTPA Cl (7.0 μL, 0.037 mmol) were quickly mixed and allowed to react in an Agilent bottle (2 mL) at room temperature overnight. The reaction was monitored by TLC and found to be complete at 20 h. Then the mixture was evaporated to dryness and purified by Similarly, another sample of 1 (1.37 mg, 0.0039 mmol), pyridine-d 5 (0.5 mL) and (R)-MTPA Cl (7.0 μL, 0.037 mmol) were allowed to react in an Agilent bottle (2 mL) at room temperature for 20 h, and the reaction mixture was processed as described for 1s to afford 1r (1.1 mg): pale-yellow solid; 1H, d, 8.1, H-9), 7.672 (1H, d, 8.1, H-11), 7.844 (1H, t, 8.1, H-10), 7.754 (1H, d, 8.1, H-5), 8.283 (1H, d, 8.1, H-6) .
In vitro cytotoxicity test
The cytotoxic activities for compounds 1-10 were tested in vitro against four cell lines, HeLa, SGC-7901 (human gastric cancer cell), SPC-A-1 (human lung cancer cell), and RAW264.7 (macrophage). These cell lines were purchased from the Jiangsu Provincial Center for Disease Prevention and Control. The purity of the tested compounds was determined to be over 95% by using the HPLC-DAD method. The cytotoxic in vitro effects on these tested cells were assessed by the IC 50 values, and determined by the MTT [3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide] colometric method as described in reference 20 [21] . Each set of tests was conducted three times to confirm reproducibility of the results. The compounds were dissolved in DMSO (dimethyl sulfoxide), Doxorubicin·HCl was used as a positive control, and the medium without test compound as a negative control in the bioassay. 
